Pregnancy in Ebstein anomaly could cause acute decompensated heart failure. Therefore, medical termination of pregnancy is the next course of action in such cases. We present a case of 25-year-old primigravida with Ebstein anomaly posted for termination of pregnancy at 8 weeks of gestation. The patient had dyspnea on minimal exertion with a recent episode of upper respiratory tract infection. Caudal epidural in place of lumbar epidural or general anesthesia was chosen in view of the recent episode of respiratory infection and minimal hemodynamic changes and early recovery of motor blockade associated with the former. Pregnancy was terminated successfully with minimal intraoperative hemodynamics variation. Hence, for minor gynecological procedure like termination of pregnancy, caudal epidural anesthesia provides an alternative option especially in cases where hemodynamic variation is least desired like decompensating congenital heart condition.
Background
Ebstein anomaly is a rare cardiac congenital condition with a prevalence of 0.3-0.5% of all congenital heart diseases (Attenhofer Jost et al. 2005) . It is a morphological and functional malformation of the tricuspid valve and right ventricle which results in tricuspid regurgitation and atrialization of proximal portion of the right ventricle, leading to the formation of a poorly contractile thin-walled right ventricle and an enlarged right atrium.
Most patients with Ebstein anomaly survive until reproductive age. Physiological cardiovascular changes of pregnancy (increased blood volume, increased cardiac output, decreased systemic vascular resistance) and declining right ventricular function of Ebstein anomaly often worsen the tricuspid regurgitation, and patient lands into acute decompensated heart failure (Donnelly et al. 1991; Connolly and Warnes 1994) . According to current guidelines, women with Ebstein anomaly without cyanosis and heart failure usually tolerates pregnancy well (The Task Force on the Management of Cardiovascular Diseases during Pregnancy of the European Society of Cardiology (ESC) 2011; Katsuragi et al. 2013) , but the presence of arrhythmia or cyanosis in the mother is associated with increased maternal and fetal risk (Donnelly et al. 1991) . Therefore, symptomatic patients with cyanosis and/or heart failure should be treated before pregnancy or counseled against pregnancy.
Here, we report a case of medical termination of pregnancy in a parturient with Ebstein anomaly conducted under caudal epidural.
Case report
Written, informed consent was obtained from the patient for publication of this case report. Institutional Ethical Board (Indira Gandhi Institute of Medical Science, Patna, Bihar, India) approval is not required for publication of isolated case reports. The patient was a 25-yearold primigravida, referred from the cardiology unit to the obstetric unit of Indira Gandhi Institute of Medical Science, Patna, Bihar, India, for medical termination of pregnancy at 8 weeks of gestation. The patient had Ebstein anomaly with severe tricuspid regurgitation and severe right ventricle dysfunction and was receiving treatment (digoxin and diuretic) under the supervision of cardiology unit.
On examination, the patient was conscious, coherent, but restless with a complaint of breathlessness on minimal exertion and peripheral cyanosis. Pulse rate-96/ min regular, normal in volume; respiratory rate-36/ min; blood pressure-98/60 mmHg; oxygen saturation (Spo2)-88-90% on room air.
On examination of the cardiovascular system, jugular venous pressure was raised and a pansystolic murmur was heard in the tricuspid area. On auscultation of the lung, bilateral wheeze was present. There was a history of recent lower respiratory tract infection for which the patient was taking antibiotic. Investigation showed hemoglobin of 13 g/dl, total leukocyte count 16,000/ cmm. Renal function, liver function, and thyroid function were within normal range. Electrocardiogram was showing tall p wave, wide QRS with ST-T changes, and T wave inversion in III, aVF, and chest leads. Echocardiography was showing dilated right atrium and right ventricle with prolapse of anterior leaflet with severe tricuspid regurgitation and severe right ventricular dysfunction (right ventricle ejection fraction-20% and left ventricle ejection fraction-60%). A patent foramen ovale with intracardiac shunting was also present.
The patient was scheduled for medical termination for pregnancy by dilatation and curettage under caudal epidural. The anesthetic plan, risks, benefits, and options were discussed with the patient and informed consent obtained.
The patient was premedicated with ranitidine 150 mg orally on the night before surgery. Antibiotic prophylaxis (ampicillin 2 g and gentamycin 80 mg) were given intravenously 30 min before shifting to operating room on the morning of surgery. All routine and emergency drugs and equipment including defibrillator were kept ready in operation theater. Intravenous fluid (Ringer's lactate) was started as per maintenance requirement. Proper precautions were taken to avoid air bubbles in the peripheral venous lines. All standard monitors were placed and in the left lateral position sacrococcygeal area was cleaned and draped. The sacral hiatus was located by first palpating the coccyx and then sliding the palpating finger in a cephalad direction until a depression in the skin was felt. A 22-G needle was used to pierce the sacrococcygeal ligament, and after repetitive negative aspiration, 25 ml 0.5% ropivacaine was injected in the caudal space.
Level of sensory block was assessed by pinprick method and motor block by the modified Bromage scale (Breen et al. 1993 ). Time of onset was 25 min for the sensory blockade and 32 min for the motor blockade. Sensory level was 12th thoracic dermatome and motor blockade was grade 1 as per the modified Bromage scale.
Procedure lasted for 24 min, and in intraoperative, blood pressure was 96-110/58-66 mmHg, heart rate 96-104/ min, and Spo2 92-94% with O2 flow at 6 L/min via oxygen mask. The patient shifted to the intensive care unit for postoperative monitoring. The duration of sensory blockade and motor blockade was 205 min and 162 min, respectively. There was no postoperative urinary retention. Postoperative period was uneventful. The patient was transferred on 2nd postoperative day to the cardiology unit.
Discussion
Maintenance of preload and afterload, sinus rhythm, and prevention of any increase in left to right shunt, which may occur due to decrease in systemic vascular resistance or increase in pulmonary vascular resistance or with increased intrathoracic pressure, are the basic principles of anesthetic management (Rathna et al. 2008a ) in patients of Ebstein anomaly.
Literature provides many case reports in which these patients are successfully managed with general anesthesia and lumbar epidural anesthesia (Chatterjee et al. 2008; Macfarlane et al. 2007; Misa and Pan 2007; Rathna et al. 2008b) .
We overruled intravenous sedation or general anesthesia in the view of lower oxygen saturation, the presence of bilateral wheeze, and the recent episode of lower respiratory infection.
We preferred caudal epidural in lieu of lumbar epidural because caudal block does not routinely result in sympathetic blockade of lower extremities and does not cause hypotension to the degree witnessed with lumbar epidural blockade (Saint-maurice et al. 1993; Hadric 2007) . Caudal epidural block results in sensory and motor block of lower lumbar and sacral root (L5-S5) whereas lumbar epidural block causes blockage of the thoracolumbar sympathetic outflow (T10-L2) (Saintmaurice et al. 1993) which are responsible for maintaining hemodynamics status (Hadric 2007) . Thus, caudal anesthesia provides maximal hemodynamic stability, profound perioperative analgesia, and early recovery of motor blockade (Hadric 2007) . Vergheese et al. (2018) in their research article concluded that caudal block in the adult does not disturb sympathetic outflow and thus does not cause hypotension; also, intravenous fluid loading and/or vasopressors are not warranted as for spinal and lumbar epidural block. Wong et al. (2004) found that the caudal block produces minimal hemodynamic changes with moderate rapid onset of surgical anesthesia and early recovery of motor blockade along with short-term need for postoperative monitoring or care. Thus, caudal epidural block offers an effective, safe, and reliable option in anesthesia for ambulatory patients.
Caudal anesthesia was found to have no definite correlation with postoperative urinary retention by Pappas et al. (1997) . Wong et al. (2004) in their study conducted minor gynecological surgery under caudal anesthesia with success. Abouleish (1976) has given labor analgesia by caudal epidural. Chen et al (1987) first reported the use of caudal block in vaginal delivery.
Conclusion
Due to technical simplicity and safe profile (no respiratory involvement, less hemodynamic changes, and no clinical adverse outcomes), caudal epidural offers adequate anesthesia for minor gynecological procedure with satisfactory lesser recovery time especially in those cases where hemodynamic instability is least desired.
